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(54) DYNAMIC PRESSURE BEARING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the quality and 
productivity of a thrust dynamic pressure bearing device 
with the simple structure. 

SOLUTION: A bearing member 21 has a through hole 
21a having a female screw 21b, following a preparation 
hole having the maximum length in the axial direction. A 
thrust plate 23 is pinched between a screw head 24a of 
the screw member 24 screwed to the female screw 
member 21b of the through hole 21a and one end of the 
shaft member 21, and fastened for fixation by the screw 
member 24 to remarkably improve the connecting 
strength of the thrust plate 23. The female screw 21b 
can be easily and efficiently worked in relation to the 
preparation hole having the through hole 21a at the 
maximum length by a thread cutting tool provided with enough working length. When 
machining the female screw 21b, the foreign material such as chips entered in the shaft 
member 21 can be easily discharged outside through the through hole 21a to obtain excellent 
cleanness. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention — the dynamic pressure of a predetermined lubrication fluid - 
shank material and a bearing member — relativity — it is related with the hydrodynamic bearing 
equipment which was made to carry out bearing pivotable. 
[0002] 

[Description of the Prior Art] The proposal about the hydrodynamic bearing equipment for carrying out 
rotation support of the various body of revolution, such as a magnetic disk, a polygon mirror, and an 
optical disk, in recent years at high speed is performed variously, for example, with the hydrodynamic 
bearing equipment adopted as the hard disk drive (HDD) shown in drawing 1 1 The revolving shaft 
(shank material) 2 is inserted free [ rotation ] into the bearing sleeve (bearing member) 1 of 
immobilization. The inner skin of these bearing sleeves 1, By pouring in lubrication fluids, such as oil 
and a magnetic fluid, into the minute clearance between the peripheral faces of a revolving shaft 2, it 
detaches to shaft orientations and the two radial bearing sections RB and RB are constituted. 
[0003] Moreover, the lubrication fluid is continuously poured in to the above-mentioned revolving shaft 
2 from the radial bearing section RB mentioned above between each end face of the shaft-orientations 
both sides of the thrust plate 3 joined by fixed means, such as press fit and baking BAME, and the 
counter plate 4 attached in the above-mentioned bearing sleeve 1 and its bearing sleeve 1, and the thrust 
bearing sections SBa and SBb of two upper and lower sides are constituted by the shaft-orientations 
both sides of the thrust plate 3. 

[0004] On the other hand, while the rotating hub 6 for holding the record disk 5 is joined to the part by 
the side of the illustration upper part of said revolving shaft 2 by press fit, baking BAME, etc., the 
clamper 9 is being fixed to the illustration upper limit part of the above-mentioned revolving shaft 2 by 
the screw member 8, and maintenance of the above-mentioned record disk 5 is performed into it by the 
thrust of the shaft orientations by the clamper 9. 

[0005] That is, male screw section 8b which extends from screw head section 8a of the above-mentioned 
screw member 8 is screwed on female screw section 2a formed toward the illustration lower part from 
the illustration upper limit side of the above-mentioned revolving shaft 2, and when the pressure 
welding of the screw head section 8a of the above-mentioned screw member 8 is carried out to a 
clamper 9 by the bolting force of the screw member 8 concerned, immobilization of a clamper 9 is 
performed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in recent years, a possibility that it may be in the 
inclination for the height of the shaft orientations of hydrodynamic bearing equipment to be stopped 
sharply, with the request of thin-shape-izing of equipment, and the junction die length of the shaft 
orientations of the thrust plate 3 to the part and the revolving shaft 2 mentioned above may also be 
reduced, consequently the bonding strength of the above-mentioned thrust plate 3 may fall has occurred. 
The fall of the bonding strength of the thrust plate 3 mentioned above is becoming a big problem from 
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the reasons of fully having to secure the shock resistance in the time of fall etc. especially to how mobile 
with the equipment on condition of carrying. 

[0007] Moreover, female screw section 2a for fixing the clamper 9 formed in the revolving shaft 2 
mentioned above can be opened so that an axis may be met from the illustration upper limit section side 
of a revolving shaft 2, but the female screw section 2a concerned is formed so that a blind hole may be 
constituted. That is, the part by the side of the illustration lower limit in this female screw section 2a is 
formed so that the blockaded hole bottom section may be made, and foreign matters, such as scraps, are 
easy to deposit it on the hole bottom circles of that female screw section 2a. and it may develop into a 
fatal defective problem , like will adhere to the record disk of which a detergency will be require , for 
example if it cannot remove completely even if the foreign matter once deposited on the hole bottom 
circles of female screw section 2a perform a clarification process etc. , but those foreign matters carry 
out external scattering during use of equipment , and informational record and playback become 
impossible . 

[0008] Furthermore, when thin shape-ization of equipment is advanced, the die length of the prepared 
hole of female screw section 2a formed in the revolving shaft 2 mentioned above will also be shortened. 
In that case, although screw cutter processing of the female screw section 2a will be carried out into the 
shortened prepared hole using the tap tool for screw cutters similarly shortened, when it is made such, a 
result by which the load of the big stress is carried out to a tap tool at the time of screw shaping is 
brought, and there is a possibility that the problem of a tap tool becoming easy to break may arise, and 
productivity may fall. / — 

[0009] Then, this invention is a simple configlration,"|nd it aims at offering hydrodynamic bearing 
equipment excellent in a detergency and workability while it can raise the bonding strength of a thrust 
plate. 
[0010] 

[Means for Solving the Problem] With the hydrodynamic bearing equipment applied to claim 1 in order 
to attain the above-mentioned purpose a bearing member and shank material — relativity — with the 
thrust plate attached in the above-mentioned shank material side, while being equipped pivotable In the 
hydrodynamic bearing equipment with which thrust dynamic pressure bearing was formed by arranging 
the counter plate fixed to said bearing member side so that shaft orientations may be countered While 
the through tube which opened the both ends of shaft orientations for free passage is prepared in said 
shank material The female screw section is formed in the wall section of the through tube, and the screw 
member equipped with the male screw section which gears in the above-mentioned female screw section 
so that it might extend from the screw head section is screwed on in the through tube of the above- 
mentioned shank material. The screw head section of said screw member, Said thrust plate put between 
shaft orientations is being fixed by the bolting force of the above-mentioned screw member between the 
end sections of said shank material. 

[001 1] According to such hydrodynamic bearing equipment, since the thrust plate is being firmly fixed 
by the bolting force of a screw member over shank material, the bonding strength of the above- 
mentioned thrust plate improves sharply according to it. Moreover, since the through tube for forming 
the female screw section to shank material is prepared so that maximum lengths prepared hole may be 
constituted in shaft orientations, the prepared hole of the through tube is made by maximum length, and 
the prepared hole of the maximum length concerned is received. While the female screw section is 
processed easily and efficiently by the screw cutter tool equipped with the processing length of 
allowances, foreign matters, such as scraps which entered in shank material, are easily discharged 
through the above-mentioned through tube by the method of outside, and a good detergency is obtained. 
[0012] With the hydrodynamic bearing equipment concerning claim 2, it adds to above-mentioned claim 
1 . Moreover, in a part of screwing section [ at least ] of the male screw section of a screw member, and 
the female screw section by the side of shank material While filling up with the adhesives which close 
the clearance in the screwing section concerned and prevent the external leakage of said lubrication fluid 
Into the contact part of the screw head section of said screw member or the end section of shank 
material, and said thrust plate Since the vent path which makes the building envelope of the shank 
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material from the contact part concerned to the packing fraction of said adhesives open for free passage 
to the method side of outside is prepared, while the closure of the lubrication fluid which is going to 
carry out an external outflow through a through tube is performed The slack of the above-mentioned 
screw member is prevented by adhesives. Moreover, at the time of impregnation of adhesives, while the 
adhesives are easily poured into an interior side from opening of the opposite side with the side which 
screwed the screw member in the above-mentioned through tube on, since the air in the above- 
mentioned through tube is discharged by the method of outside through the vent path established in the 
part which is pinching the thrust plate, impregnation of adhesives is performed very good. 
[0013] furthermore, with the hydrodynamic bearing equipment concerning claim 3 To above-mentioned 
claim 1, in addition, the crevice for tool engagement for bolting established in the screw head section of 
a screw member Since it fills up with the adhesives which have oilproof, even if pieces of waste, such as 
weld flash, occur in the crevice for tool engagement of the screw head section, during the screw bundle 
activity over a screw member those pieces of waste It will be held at the interior side of the above- 
mentioned adhesives, scattering by die side of the exterior is prevented certainly, and a good detergency 
is obtained. 
[0014] 

[Embodiment of the Invention] Hereafter, although the gestalt of operation of this invention is 
explained, in advance of it, the whole hard-disk-drive (HDD) structure which applies this invention is 
explained based on the drawing. 

[0015] The whole HDD spindle motor of the axial rotation shown in drawing 1 consists of a stator group 
10 as a holddown member, and a Rota group 20 as a rotation member attached from the illustration 
bottom to the stator group 10. Among these, the stator group 10 has the fixed frame 1 1 by which a screw 
stop is carried out to the fixed pedestal side which omitted illustration. Although this fixed frame 1 1 is 
formed from the aluminum system metallic material in order to attain lightweight-ization, the bearing 
sleeve 13 as a fixed bearing member formed in the bell shape is joined to the above-mentioned bearing 
electrode holder 12 by press fit or eye a thermal insert at the inner skin side of the annular bearing 
electrode holder 12 formed in it as set up into the abbreviation central part of the fixed frame 1 1 
concerned. This bearing sleeve 13 is formed from copper system ingredients, such as phosphor bronze, 
in order to easy-ize hole processing of a minor diameter etc. 

[0016] Moreover, the stator core 14 which consists of a layered product of a magnetic steel sheet is 
attached in the periphery clamp face of said bearing electrode holder 12. The drive coil 15 is wound 
around each salient pole section prepared in this stator core 14, respectively. 
[0017] Furthermore, into the feed hole established in the above-mentioned bearing sleeve 13, the 
revolving shaft 21 which constitutes the Rota group 20 mentioned above is inserted free [ rotation ]. 
That is, the dynamic pressure side formed in the inner circle wall section of the above-mentioned 
bearing sleeve 13 is arranged so that it may counter radial to the dynamic pressure side formed in the 
peripheral face of the above-mentioned revolving shaft 21, and the radial dynamic pressure bearing RB 
is constituted by the minute clearance part. More, through the several micrometers very small clearance, 
opposite arrangement is carried out at the shape of a periphery, and it is poured in or placed between 
details by the dynamic pressure side by the side of the bearing sleeve 13 in the above-mentioned radial 
dynamic pressure bearing RB, and the dynamic pressure side by the side of a revolving shaft 21 so that 
lubrication fluids, such as lubrication oil, a magnetic fluid, and Ayr, may follow shaft orientations in the 
bearing space which consists of the very small clearance. 

[0018] Both the dynamic pressure side of the above-mentioned bearing sleeve 13 and a revolving shaft 
21 at least furthermore, to one side It passes. For example, it omitted illustration, the slot for radial 
dynamic pressure generating of a ring bone configuration It is divided into 2 blocks by shaft 
orientations, and the groove is annularly cut in them, and a lubrication fluid is pressurized by pumping 
operation of the slot for radial dynamic pressure generating concerned at the time of rotation, and 
dynamic pressure is produced. With the dynamic pressure of the lubrication fluid It is made by the 
configuration that axial support of the rotating hub 22 mentioned later is carried out in the state of non- 
contact to the above-mentioned bearing sleeve 13 in a radial direction with the above-mentioned 
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revolving shaft 21. 

[0019] Moreover, the capillary tube seal section RS is arranged at the illustration upper limit part of the 
bearing space which constitutes each above-mentioned radial dynamic pressure bearing RB. This 
capillary tube seal section RS expands a clearance gradually toward the method side of the outside of 
bearing, for example, is set as 300 micrometers from 20 micrometers by the inclined plane formed in the 
above-mentioned revolving-shaft 21 or bearing-sleeve 13 side. It is constituted by this capillary tube seal 
section RS so that the oil level of the above-mentioned lubrication fluid may be located in any [ of 
rotation and a halt of a motor ] case. 

[0020] Furthermore, the rotating hub 22 which constitutes the Rota group 20 with the above-mentioned 
revolving shaft 21 consists of an abbreviation cup-like member which consists of an aluminum system 
metal, and junction hole 22a prepared in a part for the core of the rotating hub 22 concerned is joined by 
press fit or eye a thermal insert in one to the illustration upper limit part of the above-mentioned 
revolving shaft 21 . And record media, such as a magnetic disk, are fixed to this rotating hub 22 by the 
clamper (sign 9 reference in drawing 1 1 ) which omitted illustration. 

[0021] While the above-mentioned rotating hub 22 has approximately cylindrical drum section 22a 
which carries a record-medium disk in the periphery section, ring-around magnet 22c is attached in the 
inner circle wall side side of the illustration bottom of this drum section 22a through the back yoke. 
Contiguity arrangement of this ring-around magnet 22c is carried out so that it may counter annularly to 
the periphery side edge side of the stator core 14 mentioned above. 

[0022] On the other hand, to a part for the point by the side of the illustration lower limit of said 
revolving shaft 21, the disc-like thrust plate 23 has fixed with the plate fixed screw 24 mentioned later as 
shown also in drawing 2 - drawing 5 . This thrust plate 23 is arranged so that it may hold in hollow 
section 1 3a (refer to drawing 1 ) of the shape of a cylinder cut in a part for the core by the side of the 
illustration lower limit of the bearing sleeve 13 mentioned above, and it is set in hollow section 13a of 
that bearing sleeve 13. To the dynamic pressure side established in the bearing sleeve 13, opposite 
arrangement of the dynamic pressure side established in the illustration top side of the above-mentioned 
thrust plate 23 is carried out so that shaft orientations may be approached. And thrust dynamic pressure 
generating slot 23 a of the same herringbone configuration as what was shown in drawing 3 and drawing 
4 is formed in the dynamic pressure side of the illustration top of the above-mentioned thrust plate 23, 
and the upper thrust dynamic pressure bearing SBa is formed in the opposite clearance part of both the 
dynamic pressure sides of the thrust plate 23 and the above-mentioned bearing sleeve 13. 
[0023] As the dynamic pressure side of the illustration bottom of the above-mentioned thrust plate 23 is 
approached, the counter plate 16 which consists of a disc-like member of a major diameter 
comparatively is arranged further again. This counter plate 16 is arranged so that the opening part by the 
side of the lower limit of the above-mentioned bearing sleeve 13 may be blockaded, and a part for the 
periphery flank of the counter plate 16 concerned is being fixed to the above-mentioned bearing-sleeve 
13 side. 

[0024] And thrust dynamic pressure generating slot 23b of a herringbone configuration as shown in 
drawing 3 and drawing 4 is formed in the dynamic pressure side of the illustration bottom of the above- 
mentioned thrust plate 23, and thrust dynamic pressure generating slot 23b of the illustration bottom is 
formed in it of it. 

[0025] Thus, both the dynamic pressure side by the side of the thrust plate 23 which constitutes the 
thrust dynamic pressure bearings SBa and SBb of the lot which adjoined shaft orientations and has been 
arranged, With both the dynamic pressure side by the side of the bearing sleeve 13 which carries out 
contiguity opposite, and a counter plate 16, to it While opposite arrangement is carried out through the 
several micrometers very small clearance at shaft orientations, respectively In the bearing space which 
consists of the very small clearance, lubrication fluids, such as oil, a magnetic fluid, and Ayr It pours in 
or intervenes so that shaft orientations may be followed through the periphery side path of said thrust 
plate 23. A lubrication fluid is pressurized by pumping operation of the slots 23a and 23b for thrust 
dynamic pressure generating established in the thrust plate 23 mentioned above at the time of rotation, 
and dynamic pressure is produced. With the dynamic pressure of the lubrication fluid It is constituted so 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



5/10/2006 



JP[2002-310148,A [DETAILED DESCRIPTION] 



Page 5 of 9 



that axial support may be carried out, after [ non-contact ] the revolving shaft 21 and rotating hub 22 
which were mentioned above have surfaced in the thrust direction. 

[0026] As the medial axis of the revolving shaft 21 concerned is met, through tube 21a is formed in the 
revolving shaft 21 mentioned above, and the illustration vertical both ends in the shaft orientations of the 
above-mentioned revolving shaft 21 are made open for free passage to shaft orientations here by the 
through tube 21a. Female screw section 21b is formed in the wall section which makes tubed [ of the 
above-mentioned through tube 21a ], and the clamp fixed screw (sign 8 reference in drawing 1 1 ) which 
omitted illustration is screwed on the part by the side of the illustration upper limit of the female screw 
section 21b. The pressure welding of the screw head section of this clamp fixed screw is carried out to 
the clamper for disk immobilization (sign 9 reference in drawing 1 1 ), and immobilization of a clamper 
is performed by the bolting force of that clamp fixed screw. 

[0027] In addition, it is formed so that the above-mentioned female screw section 21b may make a right 
screw, when record media, such as a magnetic disk held by the above-mentioned clamper, carry out a 
RLC, in view of the upper part side of drawing 2 , and contrary to it, when record media, such as a 
magnetic disk, carry out a RRC, in view of the upper part side of drawing 2 , it is formed so that the 
above-mentioned female screw section 21b may make a left screw. This is for preventing that a clamp 
fixed screw loosens by the torque at the time of rotation starting of a motor. 

[0028] Moreover, the plate fixed screw 24 as a screw member for fixing the thrust plate 23 mentioned 
above is screwed on the drawing 2 lower limit side in female screw section 21b formed in the wall of 
through tube 21a of the above-mentioned revolving shaft 21. This plate fixed screw 24 has male screw 
section 24a which gears with female screw section 21b by the side of the above-mentioned revolving 
shaft 21, and that male screw section 24a is prepared so that it may extend in accordance with shaft 
orientations from screw head section 24b. And the pressure welding of the above-mentioned screw head 
section 24b is carried out to the lower limit side of drawing 2 of said thrust plate 23 by inserting male 
screw section 24a of this plate fixed screw 24 from the illustration bottom into through tube 21a of the 
above-mentioned revolving shaft 21, and screwing it on to the above-mentioned male screw section 21b. 

[0029] At this time, the thrust plate 23 mentioned above between screw head section 24b of the above- 
mentioned plate fixed screw 24 and the drawing 2 lower limit side of said revolving shaft 21 will be in 
the condition of having been put between shaft orientations, and immobilization of a thrust plate 23 will 
be performed by bolting the above-mentioned plate fixed screw 24 in that condition. 
[0030] Moreover, the washer 25 intervenes between screw head section 24b of the above-mentioned 
plate fixed screw 24, and a thrust plate 23. This washer 25 is for losing foreign matters, such as weld 
flash which can delete at the time of bolting the above-mentioned plate fixed screw 24, and may be 
generated according to a phenomenon etc., therefore washers made of resin, such as PTFE and PEEK, 
the metal washer which has good smooth nature by the high degree of hardness are used as the above- 
mentioned washer 25. 

[0031] Furthermore, the part of the screwing section concerned mostly applied to the point of the above- 
mentioned plate fixed screw 24 from an overall length is filled up with the oilproof adhesives 26, such 
as an epoxy resin, at the screwing section of male screw section 24a of the above-mentioned plate fixed 
screw 24, and female screw section 21b by the side of said revolving shaft 21. These adhesives 26 are 
poured in so that it may enter in the clearance generated in the screwing section of the above-mentioned 
plate fixed screw 24, and it fills up with them so that the above-mentioned through tube 21a may be 
closed to shaft orientations. Therefore, while the external leakage of the lubrication fluid mentioned 
above is completely prevented by the adhesives 26, the slack stop of the above-mentioned plate fixed 
screw 24 is performed. 

[0032] Although the above-mentioned adhesives 26 are poured into the interior side of the through tube 
21a concerned through opening by the side of the drawing 2 upper limit of through tube 21a prepared in 
said revolving shaft 21 at this time The air which poured in the adhesives 26 and which is pressurized by 
that solve and it is alike by the interior side of the above-mentioned through tube 21a lets the vent path 
27 prepared so that a groove might be made into the drawing 2 R>2 lower-limit part of the above- 
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mentioned revolving shaft 21 pass, and is discharged toward the method side of the outside of radial of 
said revolving shaft*21. 

[0033] More, said thrust plate 23 is cut in the part which is in contact with the drawing 2 lower limit 
section of a revolving shaft 21 by the detail over four places of a hoop direction, and as for the above- 
mentioned vent path 27, it is formed in it so that each of those vent paths 27 may extend toward the 
method of the outside of radial from the inner circumference side edge edge of main hole 23 c of the 
above-mentioned thrust plate 23 and may reach the method location of outside further from the 
peripheral face of the above-mentioned revolving shaft 21. And the building envelope of the above- 
mentioned through tube 21a which will be formed from the contact part of the thrust plate 23 and the 
drawing 2 lower limit section of a revolving shaft 21 which were mentioned above by the time it results 
in the packing fraction of said adhesives 26 is made open for free passage to a way side by each of those 
vent paths 27 outside a revolving shaft 21. 

[0034] Furthermore, crevice 24c for tool engagement for screw bolting which makes the shape of flat- 
surface stellate into the shaft center part of the lateral surface of the screw head section 24b concerned is 
formed in screw head section 24b of the above-mentioned plate fixed screw 24 as shown especially in 
drawing 2 and drawing 4 . This crevice 24c for tool engagement is cut so that the cross section may 
become depressed in the shape of an abbreviation triangle, and in the crevice 24c for tool engagement 
concerned, it fills up with 24d of adhesives which have oilproof after screw bolting. 24d of those 
adhesives embeds foreign matters, such as weld flash which can delete at the time of bolting the above- 
mentioned plate fixed screw 24, and may be generated in the above-mentioned crevice 24c for tool 
engagement according to a phenomenon etc., and an external outflow and external scattering of foreign 
matters, . such as the above-mentioned weld flash, are prevented by 24d of these adhesives. 
[0035] With this operation gestalt which has such a configuration, by bolting the plate fixed screw 24 to 
a revolving shaft 21, the thrust plate 23 is being fixed firmly, therefore the bonding strength of the 
above-mentioned thrust plate 23 is improving sharply as compared with the conventional press fit etc. 
[0036] Moreover, with this operation gestalt, since through tube 21a for forming female screw section 
21b in a revolving shaft 21 is formed, maximum length's prepared hole will be prepared in shaft 
orientations. And since the screw cutter tool by which female screw section 21b was equipped with the 
processing length of allowances will be used to the prepared hole which consists of the maximum 
length's through tube 21a, processing is performed more easily and efficiently. 

[0037] Furthermore, foreign matters, such as scraps generated in the time of processing of female screw 
section 21b mentioned above etc., will be easily discharged through opening of the above-mentioned 
through tube 21a by the method of outside, and a good detergency is obtained. 
[0038] With this operation gestalt, moreover, in the screwing section of male screw section 24a of the 
plate fixed screw 24, and female screw section 21b of a revolving shaft 21 Since it fills up with the 
adhesives 26 which close the clearance in the screwing section and prevent the external leakage of a 
lubrication fluid, while the closure of the lubrication fluid which is going to carry out an external 
outflow through through tube 21a is performed The slack of the above-mentioned plate fixed screw 24 is 
certainly prevented by the above-mentioned adhesives 26. 

[0039] And if it hits in case the adhesives 26 are poured in into through tube 21a of a revolving shaft 21, 
while impregnation is performed very easily through opening of the above-mentioned through tube 21a, 
restoration of the adhesives 26 mentioned above is performed good from the air in through tube 21a 
pressurized when the adhesives 26 are poured in being discharged outside through the vent path 27. 
[0040] With this operation gestalt, furthermore, crevice 24c for tool engagement for bolting prepared in 
screw head section 24b of the plate fixed screw 24 Since it fills up by 24d of adhesives which have 
oilproof, even if pieces of waste, such as weld flash, occur during the screw bundle activity over the 
plate fixed screw 24 in crevice 24c for tool engagement of the screw head section 24b Those pieces of 
waste will be held at the interior side of the 24d of the above-mentioned adhesives, scattering by the side 
of the exterior is prevented certainly, and a good detergency is obtained. 

[0041] With the operation gestalt shown in drawing 6 and drawing 7 which attached the same sign to the 
same structure as the 1st operation gestalt mentioned above on the other hand, as for the above- 
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mentioned operation gestalt, vent path 27 is prepared in the illustration lower part of the opposite side of 
shaft orientations to* the thrust plate 23. That is, vent path IT in this operation gestalt is formed in the 
part to which the thrust plate 23 is in contact with screw head section 24b of the plate fixed screw 24. 
[0042] Furthermore, although vent path 27" is arranged like the 1st operation gestalt mentioned above at 
the contact part of the illustration top of a thrust plate 23 with the operation gestalt shown in drawing 8 
and drawing 9 which gave the same sign to the same structure as the 1st operation gestalt mentioned 
above With this operation gestalt, vent path 27" is cut to the illustration lower limit side [ not the thrust 
plate 23 but ] side of a revolving shaft 21. Also in such each operation gestalt, the same operation and 
effectiveness as the 1st operation gestalt mentioned above are done so. 

[0043] Moreover, this invention is applicable similarly to the hydrodynamic bearing equipment of an 
axial cover half as shown in drawing 10 . That is, the bearing hole of the bearing sleeve 41 as a bearing 
member which constitutes the Rota group 40 is inserted in the periphery side of the fixed shaft 3 1 which 
fixed to base frame 30a which constitutes the stator group 30 as set up pivotable as shown in this Fig. 
And it is arranged so that the dynamic pressure side formed in the inner skin side of the bearing hole in 
the above-mentioned bearing sleeve 41 may meet radial to the dynamic pressure side formed in the 
peripheral face of the above-mentioned fixed shaft 31, and it detaches to shaft orientations and two 
radial dynamic pressure bearings RB and RB are formed in the minute clearance between both [ these ] 
dynamic pressure sides. 

[0044] In more detail, opposite arrangement of the dynamic pressure side by the side of the bearing 
sleeve 41 in each above-mentioned radial dynamic pressure bearing RB and the dynamic pressure side 
by the side of the fixed shaft 3 1 is carried out through the about several micrometers very small 
clearance at the shape of a periphery, and the predetermined lubrication fluid which consists of 
lubrication oil, a magnetic fluid, etc. is continuously poured in into the minute clearance which extends 
in shaft orientations including the above-mentioned radial dynamic pressure bearing RB formed among 
them. And the above-mentioned lubrication fluid is pressurized by pumping operation of the slot for 
radial dynamic pressure generating which omitted illustration at the time of rotation, dynamic pressure is 
produced, and the rotating hub 42 formed in one with said bearing sleeve 41 of the dynamic pressure of 
the lubrication fluid is made by the configuration by which axial support is carried out, rising to surface 
to a radial direction. 

[0045] Moreover, into the illustration upper limit part of the above-mentioned fixed shaft 31, the disc- 
like thrust plate 33 has fixed with the plate fixed screw 34 mentioned later. This thrust plate 33 is held in 
hollow section 41a of the shape of a cylinder cut in a part for the core by the side of the illustration 
upper limit of the bearing sleeve 41 mentioned above, and is made and arranged, and to the dynamic 
pressure side established in the bearing sleeve 41, opposite arrangement of the dynamic pressure side 
established in hollow section 41a of that bearing sleeve 41 in the illustration top side of the above- 
mentioned thrust plate 33 is carried out so that shaft orientations may be approached. And for example, 
it omitted illustration, it passes, the slot for thrust hydrodynamic bearing generating of a link bone 
configuration is formed, and the lower thrust dynamic pressure bearing SBa is formed in the dynamic 
pressure side of the illustration top of the above-mentioned thrust plate 33 at the opposite clearance part 
of both the dynamic pressure sides of the thrust plate 33 and the above-mentioned bearing sleeve 41. 
[0046] As the dynamic pressure side of the illustration top of the above-mentioned thrust plate 33 is 
approached, the counter plate 43 which consists of a disc-like member of a major diameter 
comparatively is arranged further again. This counter plate 43 is arranged so that the upper limit side 
opening part of the above-mentioned bearing sleeve 41 may be blockaded, and a part for the periphery 
flank of the counter plate 43 concerned is being fixed to the above-mentioned bearing-sleeve 41 side. 
[0047] And for example, it omitted illustration, it passes, the slot for thrust hydrodynamic bearing 
generating of a link bone configuration is formed, and, thereby, the upper thrust dynamic pressure 
bearing SBb is formed in the dynamic pressure side of the illustration top of the above-mentioned thrust 
plate 33. 

[0048] Thus, both the dynamic pressure side by the side of the thrust plate 33 which constitutes the 
thrust dynamic pressure bearings SBa and SBb of the lot which adjoined shaft orientations and has been 
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arranged, With both the dypamic pressure side by the side of the bearing sleeve 41 which carries out 
contiguity opposite, and a counter plate 43, to it While opposite arrangement is carried out through the 
several micrometers very small clearance at shaft orientations, respectively In the bearing space which 
consists of the very small clearance, lubrication fluids, such as lubrication oil, a magnetic fluid, and Ayr 
Pour in or intervene and it is prepared so that shaft orientations may be followed through the periphery 
side path of said thrust plate 33. A lubrication fluid is pressurized by pumping operation of the slot for 
thrust dynamic pressure generating established in the thrust plate 33 mentioned above at the time of 
rotation, and dynamic pressure is produced. With the dynamic pressure of the lubrication fluid The 
bearing sleeve 41 and rotating hub 42 which were mentioned above are made by the configuration by 
which axial support is carried out in the non-contact condition which surfaced in the thrust direction. 
[0049] At this time, as the shaft orientations of the revolving shaft 3 1 concerned are met, through tube 
3 la is formed in the revolving shaft 3 1 mentioned above, and the illustration vertical both ends in the 
shaft orientations of the above-mentioned revolving shaft 3 1 are made open for free passage to it by that 
through tube 31a. Female screw section 31b is formed in the wall section which makes tubed [ of the 
above-mentioned through tube 31a ], and the plate fixed screw 34 as a screw member for making the 
thrust plate 33 mentioned above fix is screwed on the illustration upper limit side of the female screw 
section 31b. This plate fixed screw 34 has male screw section 34a which gears with female screw 
section 31b by the side of the above-mentioned fixed shaft 31, that male screw section 34a has male 
screw section 34a which gears with screw head section 31b, and that male screw section 34a has 
extended from screw head section 34b to shaft orientations. And by inserting male screw section 34a of 
this plate fixed screw 34 from an illustration upper limit side into through tube 3 la of the above- 
mentioned fixed shaft 31, and screwing it on female screw section 31b, the above-mentioned screw head 
section 34b will be in the condition that said thrust plate 33 was put between shaft orientations, and 
immobilization of the above-mentioned thrust plate 33 is performed by bolting the above-mentioned 
plate fixed screw 34 in that condition. 

[0050] Furthermore, the part of the screwing section of male screw section 34a of the above-mentioned 
plate fixed screw 34 and female screw section 3 lb by the side of said fixed shaft 3 1 applied to the point 
of male screw section 34a of the above-mentioned plate fixed screw 34 is mostly filled up with the 
oilproof adhesives 36, such as an epoxy resin, from the overall length. It fills up with these adhesives 36 
so that it may enter in the clearance in the screwing section of the above-mentioned plate fixed screw 34 
and the above-mentioned through tube 31a may be closed to shaft orientations, and while the external 
leakage of the lubrication fluid mentioned above with those adhesives 36 is prevented completely, the 
slack stop of the above-mentioned plate fixed screw 34 is performed. 
[0051] Also in the hydrodynamic bearing equipment of the axial cover half which has such a 
configuration, the almost same operation and effectiveness as each operation gestalt mentioned above 
can be acquired. 

[0052] As mentioned above, although the operation gestalt of invention made by this invention person 
was explained in variant, it cannot be overemphasized that this invention is moderately deformable in 
the range which is not limited to the above-mentioned operation gestalt and does not deviate from the 
summary. 

[0053] For example, although the adhesives for the closures are filled up with the operation gestalt 
mentioned above covering the overall length of the screwing section of the male screw section of a 
screw member, and the female screw section of shank material, it is good also as being filled up to a part 
of the screwing section. 

[0054] Moreover, the air duct in each operation gestalt mentioned above is possible also for forming by 
forming greatly the surface roughness of a member which prepares the air duct, and uses as a substantial 
air duct the clearance formed of the irregularity of the big surface roughness in that case. 
[0055] Furthermore, this invention is applicable similarly to the hydrodynamic bearing equipment used 
in a variety of equipments like the hydrodynamic bearing equipment used in addition to a motor for 
HDD like the operation gestalt mentioned above, for example, the motor for a polygon mirror drive and 
the motor for a CD-ROM drive. 
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[0056] 

[Effect of the Invention] The hydrodynamic bearing equipment applied to claim 1 as stated above The 
screw head section of the screw member which prepared the through tube which has the female screw 
section in the bearing member so that maximum length's prepared hole might be constituted in shaft 
orientations, and was screwed on it at the female screw section of the through tube, While binding tight 
by the above-mentioned screw member, fixing, as a thrust plate is put between the end sections of the 
above-mentioned shank material, and raising the bonding strength of a thrust plate sharply Processing of 
the female screw section is enabled easily and efficiently by the screw cutter tool equipped with 
generous processing length to the prepared hole which consists of maximum length's through tube. And 
since foreign matters, such as scraps which entered in the above-mentioned shank material at the time of 
processing of the female screw section, are easily discharged to the method of outside through a through 
tube and it enables it to obtain a good detergency, the reinforcement-dependability of hydrodynamic 
bearing equipment, a detergency, and workability can be raised with a simple configuration. 
[0057] The hydrodynamic bearing equipment concerning claim 2 to above-mentioned claim 1 
Moreover, in addition, the male screw section of a screw member, While being filled up with the 
adhesives which close the clearance in the screwing section concerned in a part of screwing section [ at 
least ] with the female screw section by the side of shank material, and prevent the external leakage of a 
lubrication fluid to it By preparing the vent path which makes the contact part of the screw head section 
of a screw member or the end section of shank material, and a thrust plate open the building envelope of 
shank material for free passage to the method side of outside Closing the lubrication fluid which is going 
to carry out an external outflow through the above-mentioned through tube, the slack of a screw member 
is prevented and, moreover, impregnation of the adhesives is easily enabled from opening of a through 
tube. Then the air in the above-mentioned through tube is made to discharge outside through a vent path, 
and since it is what was constituted so that impregnation of adhesives could be performed very good, the 
effectiveness concerning claim 1 mentioned above can be heightened further. 
[0058] Furthermore, in addition to above-mentioned claim 1, the hydrodynamic bearing equipment 
concerning claim 3 is filled up with the crevice for tool engagement for bolting established in the screw 
head section of a screw member with oilproof adhesives. Pieces of waste, such as weld flash generated 
in the crevice for tool engagement of the screw head section during the screw bundle activity over a 
screw member the interior side of the above-mentioned adhesives - holding ~ scattering by the side of 
the exterior - certain - preventing - a good detergency --******-- since it is made like, the 
effectiveness concerning claim 1 mentioned above can be heightened further. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a bearing member and shank material relativity - with the thrust plate attached in the 
above-mentioned shank material side, while being equipped pivotable In the hydrodynamic bearing 
equipment with which thrust dynamic pressure bearing was formed by arranging the counter plate fixed 
to said bearing member side so that shaft orientations may be countered While the through tube which 
opened the both ends of shaft orientations for free passage is prepared in said shank material The female 
screw section is formed in the wall section of the through tube, and the screw member equipped with the 
male screw section which gears in the above-mentioned female screw section so that it might extend 
from the screw head section is screwed on in the through tube of the above-mentioned shank material. 
The screw head section of said screw member, Hydrodynamic bearing equipment with which said thrust 
plate put between shaft orientations between the end sections of said shank material is characterized by 
fixing the bolting force of the above-mentioned screw member. 

[Claim 2] In a part of screwing section [ at least ] of the male screw section of said screw member, and 
the female screw section by the side of said shank material While filling up with the adhesives which 
close the clearance in the screwing section concerned and prevent the external leakage of said 
lubrication fluid Hydrodynamic bearing equipment according to claim 1 characterized by establishing 
the vent path which makes the building envelope of the shank material from the contact part concerned 
to the packing fraction of said adhesives open for free passage to the method side of outside in the 
contact part of the screw head section of said screw member or the end section of shank material, and 
said thrust plate. 

[Claim 3] Hydrodynamic bearing equipment according to claim 1 characterized by filling up with the 
adhesives which were formed in the screw head section of said screw member, and with which it binds 
tight and the crevice for tool engagement of business has oilproof. 
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[ 0 0 2 8 ] ttz. ±JRmm2 1 <7>milfl2 l aOrt 



mzMtft%tit:m*iS&2 1 bt:tj*t*H2T*S«(c 
it. ±.ftltz?-yXh7l—h2 3Zmm?htzib<?>* 

vmt lx<dtv- m%.* : J2 a «uiitn 

I. Zcr>TU-bm^.^2 4it. IMmWM 2 1 ffil^ 

T, ZnM* i J&2 4ait, *^ftg$2 4b*^»;6-|fij 

TV- Ml^-^'2 4^Sl^ygK2 4 a**. ifemefS 
2 lcom«fl2 1 arttia^Tffl!l*^ffA?fiT. ±ffi 

m^ism i b^Lr^sfn.it^D, ±is* 

i« 2 4b #. ffistXyT. V TV- V 2 30H2£>T 
[0 0 29] ZOb*. ±12^- MS£*v2 4CD* 

^sias 2 4 b t . mmm& 2 1 <nm 2 Tmtn® 

iz. iiu3$U,:X7.xb7V- h 2 3*Jfl^rr6]tc^ii* 
*t£#?SU:&7\ *<OW&X'. mru-hm^.^2 

Amtbmhtihzuzzir.xxyx vrv-v 2 3 

comfetffrbti hXoiztc-oX^h. 

[0030] *fc, ±.MZ.Tl/-h®m* : J24?)* i Jm 
gP24bt, XyXbTU- h 2 3 t ^H^V 7 

2 5#:ft-£$fVC^I>. Cl^7>yx-v-2 5ti, ±157* 
hH^y 2 4 SttiWttfcROfflftSijRfcirfc J: 

<D?biX. W:MZ. ±tl 1 7v>"r-2 5klX 

[003 1] %t?iZ. ±IE7-^-hll^x2 4<7)tt^ 
^»2 4 a t . HiTieiU«E«l2 1 m^M^J^ 1 b fcO 

t'mm&mmm2 6tf?tmztix^&. znmm 
2 6 it . ±ktv- h ass* x 2 4 <7>jg-£SHe?&±-f & 

1 a$r|fcfr[6]^iJ:-rScto{^»§ixTV^. fto 
T. -?-<9£«<J2 6{;:A-?T, fif&UcpTiafttftfl-S? 

iix*^{cR&±?ixi. 1 1 1 ±ktv- h®£* 
v 2 4 <o?§ ^ittotffTfcit £ A a C£ T v . 
[ 0 0 3 2 ] .1 cot £ , _hiet**M2 6 «. fi£®£tt 

2 1 fclgttS>fUt JtilfL2 1 a<?)ia2±jSffl<0BBPS?^ 
iILT312tWI?L2 1 a<^fig«:i£A£ii£i,<DrS> 

2 6t&xuzt$ fcfcjjaeiji 2 

1 a^rtgB(fflTDDE$ixl»^^i, ±ienite»2 1 <7)0 
2T«aWNci»«*$:-f A 3 fcl«t4>*ifc2«ttaH2 
7£5ILT» B?ieifi]eW2 10^@*"(fil^iB!llC|S]*^ 
T$ai$ftl>A3(e&o-0^. 
[00 33] J: mmizit. ±l22^feaSS2 7fcL a? 
tlXyXYTV- h 2 3#H]$Stt2 1 <7>02TagSK3 

Tl-vC. -Hl£><7)&£m&fflS82 7t±. mxyxvr 
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U- h 2 3 0>4*&ftS 2 3c artfflO0gtttt£>&¥&fiT 

j£LfcX5X h7V- h 2 3 i:HHEtt2 1 (DM2T& 
fco3«8Mh&»4>. 1»iasa»H2 6<03Hliai*fcS44 
?olB£Brt3*iT^S.kEJGI?L2 1 a<orta£l8! 
A*, «ifc<0«£«SSll&2 7(cAo-C. @SE»2 1tf> 

[0 0 34] «rt:H22M^SI4t:SSiiTV^4 
J: 0 iz . ±iB7V- h @£* v 2 4 visa? 2 4 b 
it. m*iSU&24bff)ftWm<7M't><b&jHZ, 
SB«*=Sr , t*^ ! »iWttffl<0Iftffi^ffil!!|»2 4c*s 

mtftetix^z. z<oxmsmmi2 4cit. mm 
m^mmzmtsxoizimztix^x. mxm 

%mW&2 4 c rtfcti. B«ltt*trt4«3i3W2 4 d# 

a. ±ieru- hHje*j;2 4 taw>ttttfenw)iwuB 

mt'lzX -»TJJEIJl»^ffllH«2 4 c 

[0035] A 3 *»J«**t**attraBTti, 
EIKW2 1 fc»UT7 , V-MiBg*^2 4*««W>Wtfe 
ixSClttcAoT. X7^h7'P-h2 3* J ^lit[lS 
^itTfcO, ft-oX. ±.tZXyXb7V-b2 3<7)1&it 
%mt. m^l£K%ZlzitlXJMtz\iii±.2tlX^ 

I. 

1 0 0 3 6 ] tt:. xmmmxit. mmm2 1 1«* 

i^W2 1 b $:«f£-ri)7t4bcomjl?L2 1 a^JgfSSttT 

Ztt^ch. %LX. *««**«JC1TL2 1 a*»fe«r 
*T«tC*f LTtt, **i«»2 1 b#, ^t§c7)jDl^$r 

[ 0 0 3 7 ] $ fclc. ±aLfcll*S«2 1 bCDHHm 

mza ^x flJOJi&fc' com mt. ummn.2 
[00 38] tt:. xmsmmx'tt. ri/-«^y 

2 4 0m*if82 4 a fc , BteW 2 1 ^Jt^^'IS 2 1 b 

tcom^mzit. *<rM&&tztni&ma*&±ixm 
mftonmtim±+hmm6tfttmztix^ 

&Ztfrt>. «ilfL2 1 aZj&^Xft&SLlULXdt-t 
&mfcft<?>$t±tP?Tbtl&l:tl>iZ. ±.MiTls-b® 

%*-s2 Hi^m\2 eizx -ixmmizm 

[00 39] tvx. %<r>&m\2(>£. \mm2 \<r> 
sffi?L2 1 ^uzm,^hmzht:-iXit. jjeaajL 

2 1 a«OBBP»*aLTftXf«l*«aftT«St:ff*»ii 
ikfcifc. *<0flNBM26*ftALfci:SfcliiESii 



&nmii2 1 ai*)c7)£m*>\ 3&ttem2 7$Mixft 

m&mzmti & x o tea o x . 

[004 0] $^tc, ^mmmmTn, ri— mss* 

V2 4 <T>*VW& 2 4b fcRft 6*lfc*M>ft«flI<0IR 
IS^fflD3S1524 c *>\ BfMitt£:r*-4tt»n2 4 d fcj: 

t**Sfl»WWI4>fc. **5*yH»2 4btf>iaflte 
JfflH»2 4crtC^yt£Wflfr#58£LTfc. **l<ocO 

«m*. ±iaei«W24dortai«cRssnftii:fc 

[ 0 0 4 1 ] _B£ LtzW. 1 <^ttffi»B t H-Ofll 

tl^HMitli, *5*h7V-h2 3(c*fLT. 
g§tijflltt2 7' *\ ifB^ifi^JiSttitfrtrifticoRitflll 

mz}mlgM^km$&2 7• it. xyxv-rv- \-23 

**7V- hBfe*S>2 4C0^^Ha2 4 b t SfSLT^ 

[ 0 0 4 2 ] $ t> fc, ±a LfcjR 1 coHifi^^t R-o 
»J«aUcH-«)W¥*ft L^08Sl^[l 9 iZ^titzm 

mmxi*. £.%ims&2 7" iMUztsiomk 
ESfcHawc. x7Xhri/-h2 3^ia^±fflois 

X Y 7V- V 2 3 WCM* < . ElKtt 2 1 <7)H^T« 
llllc*fLTSS«fcaiB2 7" jWHUaSfi-n**. zm 

o zzmmmizto^x t . ±» u:* 1 ommmt 

[0 04 3] ttz. *9tmt* mioiz^ixx^hx 

0 KtmmmvmEmmwizK lx t R»tawBf * 

Xf-M3 O^ffiifcLTV^^-A? lx-A3 0 at 
»LTi3W-*J: afcLTffl#$*utffl««i3 l^m 
fflfctt. a-m4 0&mfSLlX\^W%mtblXto 

m%x<j-74 icom%iLtf®&*imzWAZtix^ 

Eg$*iTfc9. -fii^iaSffiBBifd Ld0ia«at/hBB3 

mfaiz&Lx2®mcr>yi;TJi>m]±m%mB, 

[0044] xmt<tt. ±m&y ^riv&mn&m 
RBizmf m^xv-y 4 im<7)msmt . rat 3 

1 mmsmt it . mgg^^ra*^ lt e# 
msiES^-rfco, ^ii^coracB«?^±iS7 
5/*rA«£E«ig» r b utAsX-mxmzm&tm'm 

MmmG&xztix^z. *tx. wmwt. 0 
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afW)»EKJ: 9fln£Wgxy-74 1 1 b hlz-ftlz 
m*tLt:\sim*74 2i)\ 7^7/W5flfllJc3LJ:Ufir0« 

[0045] a*. ±EH5@«3 1 0$&a±.mawHz 
u- h 3 3«u ±a Lfcwgx u -7 4 1 aBHUJMi 

l£>S*gff4 1 amz&^X. ±MlXyXhTU-b3 
3 coil^JilPJMKl&tt £>ix*:»E®a>\ m%x y -74 

1 t^t<ofL7ti&Efflt«LT , womtzmtti «fc ? 

K*fiaiEaSiiTV>6. *LT, ±IB*5Ah7U-h 
3 3aB*±fflfc>»EiH(ctt. H^t««UfcffliHr^ 
'J y ? ^- «X7X hUlEWSI^fflSA 1 ^^ 

fiTv^-c. z<nx7xvrv-h3 3Mf±xm ! %.xy 
-74 l^mmsmt'd immmm^z. tm<ox 

yx vmiEUSM SB a iffi&ZtiX . 
[0046] ±IEX5^b7"U-h33<0 
SRU:fflk0iiffiBlc3fi«N-& <£ otcLT, J«SW*g<0 
nSMJWBfj6»4>!Sr**'>y^-ru-b4 3**EMSit 
Tv^. d^»7y^-rp—h4 3ti. ±ffll*3.* 'J 
-7-4 1 <3JUfflfflHP6Mi*flai-4 J: o CiMSitT 
v^T. i^^y^-7*^-h4 3<^hjafflOSI5^ ± 

tews.* y -74 nacffles^i-c^*. 

[0047] -eLT. ±fe*7Xh7V-h3 3c7)ll^ 
±0B«9»EHfcti. 0^^«b& UfcMitf^ U >^ 
«<0X5^ h»E«5BS4ffl«3WBjaES*tTV^, 
Wei U»X7X bS&EflMS B b tfB&Zti 

[0 048] ^<OJ:3t:LT«d5riflUCl9H8LTEB*fi 
fc-EOX5XMSE«a»SBa. SBb^^LT 
^6^7Xhri/- h 3 3fflI<50W»Effifc . **lfcifi» 
WfttlM%XV-74 \ -&JU-f}*7V9-7V-y43 

m<mw&mb\t. %ti?m.u™v>wmm:itLx 
wrwzftfom&ztix^i tt hiz. *ff>tt&msfr 
t>%z>m%msmz. m*4 >u*msi#*xT-$ 
ommfttf. mixyx bru- b 3 3mmmm 
otLxWiMzimthXo iz&AxitirtE2tixm 

tt^»iXTV%T, ®Gfitz. ±j£LtzXyXbTU-b3 

3izmt>ti?zxyx hn&taEmm<o#>vy?m 
wmmz x 0 . ±a Uzw%x >j -74 1 rixe^a 

74 2^*5X h^C#±L«fffi»W«BTllK» 

[0049] ZWt % . ±&Ltz®%M3 1 ictt. iSt 
EBE«3 l<OKtfrrtifc:»3J:dlcL-cai?L3 1 a^Jg 
BE^^TV^T, -5-co»ffl?L3 1 atcj:'). ±ISHIglS3 

i <7)mxmzmm*±.TM®immzite>tix^ 



6. ±1M?L3 1 aCOfBj#£*-frtMfflfc{ilt*>*« 
3 1 bifflf&ZtlX^X. *<7M*i>&3 1 bc7>Il^± 
JSMfcfcL ±i£UcX5Xh7V-h3 3£B*S-£* 
t&n&Jmib lX(07\s- 43W|3t5 
flT^S. iOT , U-hffl^^x34ti. ±lEffl£l*3 
lM<0**y»3 1 b lt*£W3 4 a^fl 

*<0||*>*aS3 4 att % *ySi«3 1 b t«f A 
^3Jt*y»34a**L-CV^» *<?M**J&'iA* 
(4. *S4M34b*6NftMcKttLTVt*. -tU 
T, C07I<~ha£*S'3 4att*S'tf3 4a*s. ± 
IEI1SW3 lcoRjifL3 1 art(;H^±M*^ffA§ 

tixrn^m i bt«if$ni)ii:K«ko, ije^y 

5195 3 4 b HUlBX yX V 7V- Y3 3 imjm&Sk 

*s/ 3 4 a*w>wt ^>as i t j: -o t , .tiex 

7V- h 3 3 S5Hg Wf teh.T V M> . 
[0 0 5 0] ±C7WhGK^340ll* 
5^»3 4at. frieilStt3 1 Mtf* *>*»3 1 b fc«0 
«£S*)«B:£ga»6 , h H^^.^3 4 <7)Jt 

*^»3 4 a^ftffi&KMtT x,-JMf 
E*if«)iBaittOlJNW«l3 6#£gS*l"0*S. £<0* 
*#J3 6(4. 4JBrU-hBJg*^*3 4«9«£a5fc:i3tt 

4Baarttxoa^±ieitji?L3 1 a^swdnsucSit 

*&4 3fc3fc«S;h.TtS»). -eo«»i3 6tc4oT, 
fc . ±IE7V- h ffljg* y'3 4 ffM*±*>#fft>ti& 4 
[0051] i<0 4 a =5rfil££W^I>«llIKS?)»E«l 

[ 0 0 5 2 3 JSLb, *5fflB#fc 4 oT4S*ifc»HHOl6 
UttWtclBBJI Lfcj&*. *SMW4_kiaSdi#JBfc: 

[0053] «£tf , ±aUfc§3S»SST«, asm 
com* iffitmi#0M*i'ttbwm&&0>£&lztot: 

r>x#m<r>mmzi&kLx^htf, 
mttixm-rizbbLxh*\,\ 

1 0 0 5 4 ] 43t . ±3*Lfc«iaBB!Btc*Jtt*ffiSUi 
[ 0 0 5 5 ] $ biz. JbaLtliliSiOJ: 

*i&«ffii&sieBfc*f lx h mwz-am-t & zb#x-$ 

[0056] 
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UMz$ck%<7)TKzmfS.-t&£ o tawt, 

- h<o&£33i££*«fc:r6j±£-t*-S i i> 
Jtil?La»fc$:*T5<tfc*Jl/C. Jnl££«£ 

fc*5>w <j xat4 o m^mg^fr-oMmmztoT 
nimbi. L*»t, ^wit+^as^jiii^tJjEiwiw 

i>(r)X-hhfrt>. ffif«*«jRT. iffi«§£g<9&j£W 
[00 57] 4*. H$32fc:ft>ft>&»EN3£St4. 

xnm&ttco-mib xyxvrv- hbco mm 

S-iStt-g. i i: tc4 0 . ±E«i?L* ffl->T*a«a} L4 

A^rigtt. ^4:#k, ±ieitJi?Lrt<offisi*2ES«fc 
mzmixmizmmz-itx. tiammwrntm 

*>X ^if icff v 4 d tflffig Lfct <a , ±a I 

tzms® i ta»a»*as*scjflw>* ^ b j&j-cs i. . 

[0058]$ 4>(c. IM«3 (c^&USMSIIS 

t4, ±iais^i(cjni.T, * s Jmmi?mmzm 
vftmtx. ^jmt^itth* s Jmhim^ *v 
mmc?>mmiz#n ixmw^mft zmmizm 

±»Lfcill««lfc:*»*»*»**!E{c»ft4ii:3&t 

[01 ] *^5riiffl L^tSBISS^iSfflftSSIHS-ii 
Y74X?WM$kW. (HDD) O^«cffiJi0lJ5: 

[02 ] a i iz7jkZhtz®Em:mmzmm®mz 
mhxyx hru- hmis®$mmztiu±Lxmi 

[03 ] m2frfrh*imfmik*&mmfrt>?i-tzb § 
o«itsiBB0TS)i». 

[04] 01-03 t*^gStCffl^^>*lT^5X5 
X hTU- h UT* LfcSffiiKBfl0-Cfel> . 

[05] 01H13K*»*>l)SIBfc:fflV^<xTV^X5 
^hru-h*ifcfcL-C*Lfc«IIriii»WH-e*>i. 
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[06 ] *ffii<?>i&<?y&tmmzt$< l i&mffitiztt-ti 

[07 ] m6iz$kUz*msmm<r>ffl8\wmwm-c& 
h. 

[08 ] mz®<r)mmmzi5tthm&mzm-z>z7 
[09 ] m8muz*is®fe®m<7>m®mmn®?fo 

[01 0] *mm%lfc®®%.Mcoi))E.®$mWt: 

«ifcA- *?4z?m&M. (hdd) nktomm 
[01 1 ] WMzhii&msmgmmffiit:^- kt 

^?»IS (HDD) agflflm**UfcttBrB 
10 Xf-^i 

13 tt^xu-y 
16 tivvf-rv-v 

2 0 O-^iffl 

21 Blew mm ) 
21a man 
2 1b m*it& 



2 2 EMEAy 

23 X5Xh7*U-h 

2 3a X7Xh»E%4i» 
2 3b 

2 4 TV- hHfc**'* 

24 a tt^i^ffi 
24 b *imU 

24c xmsmw® 

24 d g**| 

2 6 tmm 

2 7 $jwm 

21' , 2 7" £$^im3% 

RB 9^7A*Ett*» 

SBa, SBb X5Xbmim%U 

3 0 Xf-?i 
3 1 E5&tt 

3 3 X^XhTV-h 

3 4 7V-H»e*5'*<*S*»r> 

34a Jf*S/» 

34 b (t^vgj 

3 6 

4 0 n-?jfi 

41 ttgxu-r (iratt) 
43 *>>^-ri/-h 



[0i] 



[02] 





Mb " ^240 f 27c 
24 " c 24d 



[05] 



23b 

i L 
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[Ull] 




F?-A(##) 3J011 AA02 BA05 BA08 CA01 CA02 
DA02 JA02 KA03 

5D109 BA02 BA14 BA16 BA18 BB02 
BB13 BB18 BB21 BB22 

5H607 AAOO AA06 BB01 BB14 BB17 
CCOl DDOl DD02 DD03 DD08 
DD16 FF12 GGOl GG02 GG03 
GG12 GG25 JJ04 JJ05 



